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[ J??ere me wmmimenM m thm patent} 



[Title of tJi^ ip^ eJisttoi^J 



T'ra ii i^paraii t C0t^ <%c ti^e film an d m et tod fer 



[AtetTaM] 



[GqI) stit^^tioii] A txan^pamnt c^nd iict ive II Im i^ii^ma^^rized by the fact tiat Iran sparsnt thin f:jarr ier 
film (B) coB^^istiiig a metal a^i<fe mainly cpoiprising silicpo oxi^Je or a metaS Bitri<:S^j mainly 



^^otTiprisiiig Silicon nitride on a Irari^parc^^t filiifi bB$e (A treiispar^nt ^;0Bdu«?ive 

consisting of a metal oxicie mam comi>rising indiiuli mi<Jc flirthef fb™ed the 
afbreiHeiil j0ned film: 

[JEf Ifeict j Tlic ittm has sti tej)t ga^ barrier eilfect and w^tt^r "^apor barrier eflfect as well as aJkall 
resistance, 

[Glaims of thii in veniianj 

[Claim I ] A trmispfsmsii mdduciivfe film ciiarat^^ by tiie fact that a tran thin barrier 

3i|:m (B) QOBsi^tiBg of a ni^?tal Q^ide m^i iily eompri^iiig s niqan oxidj^ or a metal riitride main ly 
cqtBpi^ising silicon nttrid^^ W transparcjjit film base (i^) arid a tiTOsparsot condirctiv^ tbio Rim (C) 
coni5i3tif*g c>f 1^ jTietat oxide itiaitily aompris iiidium oxide ts fbr^h^r formed on the 
ir£orem1entio^l^5d film: 

[Claim 2] Tlie trajispamot eondHctive film describTed iii Claim I in which the thi<^knes^ the thin 
traiisparent barrier film (B) is in th^ rai^ge of 1^- 1 00 imi, 

[€laiiri 3J T he transf^tareM c described in Glaim 1 or Olaim 2 in whfch the thidkriess 

of the thin triirispaj-ent eonduci ive fil^ (G) is in tha rm^ m€ 1 0-400 mn . 
[Ciairn 4] The trmsparent e0nductr^e film^^d in Ckims in wbyh the oKy$m 

pisrmea b i litj^ of the thin lmi$pamnt ba^n^jr film (B ) is 1 eo/mi^d:ay ar less and th=e water v apor 
p^sriTieability is 1 g/^^r^day of b 

[Claim 5] The tTan^i^arent oor^du^ fifm described m Claims 1 -4 in which Ih^a sheet resistivity 
0f thiri imnspaT^ent eondir^ti^^e^ fihn (C) IJ50 0/st|uat^ or betew, and the light transm itonce of 
traBsparent base fdm (A) and thin transparent barrier fiSni (Fi) is at least 75%. 
[Claim The tr^nsparem: condyefcive film deseribed in Claims t-5 m whteh the tmnsparent base 
11 Im ( A> is a poly allyiale fi Im. 

fClaim 7] A piethocfl^r prGdiaction of trans^parent eonduetiv ebaraeterke^d by the fact that 
traiisparent thin barrier filiirii (BJ c<>E metal oxide niainly eoniprlsi^g slhcoii oxide or a 

inetsif nitride mainly eomprisi nitride fbnned on ti^nspamm film ba^je: (A) by means of 



a magn^mn $putteriiig pi:o<:^es^ and tmi^spar sent film (C) co-jtsistit^g of a mefal 

0^ld€ mainfy x^anif^rfeitig iridium oxicJcs is furtlier fbiin^d on li^© albrementioned by nieans of 

(Glaim S| The metiiod of mantifeeturing das^ 7 in wJiieti tlie film-^&rmlng pdwer 

deTisity o^n the tar|^et i$ m the fii^ge of 0. 5- S . C> W/rn^ for th^ lli i ri trsiisparent bafTter film in the 
ratigo of 0. 1-2.0 W/ciXi^^'. for th m trm^s^ar&nt cojiii ucti ve^ R the llm-form iiig ptOipess pr^s&ur^; is 
ill this mnge o f \ x 1 0^^ to 3x1 0^^ Torr fer tJ^i!! tmrisptoni film ajid in the miige o 10 " 

to 9 X IQ^'^ Torr for tlw thiB ti-TOspar^nt canduot 
f Detailed d^s<?ripti(>i^ of tfie i nvetitbn] 

fFSeitl <>f ind^jsf riat ap plic^atSon ] The presei^i in vemioh pertains thin ti^a^spareni c^^rid'ttct i ve? 
Wm £ijid a method of ariiife^turmg same^ and the pmseni m veolitm iiirther pertaijiiS to a 
tmnspar ent oood u€t ive film in wh irfi a tfaT^spare^ntf hi 1 1 barrier fi !m oops iMing af £i <5xi<te 
ma i« !^ cmnpr is mg silicon ox i«!e or a metal nitride mainly CDmpris in g siJieon nitride on a 
tmmparen t Tilm base and a trahspareni ^oTiiucti thin 01 m eoiis istin^. of metaf id^ j^ifiij^ 
eomprbiitg indiimi formed an the afor^mendmed fi l^as an <sx<i^lbni^s 

b^^raer effect arid wat^j^ vapor well as eKig^ll^snt alkali re Mgh eonductjvity^ 

and tTanspareney , and the in veittian also pemins to a ms^tho^ of nvanuia<:turiiig same, 

[Prior art] Witir the rapidity of i n no vatlm^ in eteroni^es teeJinolog^'^ m impro veitiept in the 
propert les ©f transpamii t electrodes is in strong detnand. In panicufar, the appl leati on of 
trailspareTit e i *sclmdes to Nc^ uid CT^^^t^f d isplay e tenii^rits, pi:mt00tectrte trans elements for solar 
teteries^ eta. is hein In g<?oeml, tfee transparem ^le^etrade used for the atferen^ien^ ioni^d 

appHeatioBs i$ f<^^ on a glass substrale. For e^xamptes of transparent electrod't^ ferrsied on a 
glass substmte^ MESA glass in wSiieh tin oxide, ^ic. is formed ink) a thin iilm, lTO glass fta^^^ 
wM) a th in film of a m ixl are com prising lnditJiB 0xlde arid thi 0:^4: ide ( j TO) ^ cOnduQt i ve gl a i n 



which a CQnciuetive metal thill Olm suc;h aa gold or silver is fbnn^d;, et:c, are kneywo , Howev er, the 
gSas^ used m a siibsfratfe hm disadvantages sue!) as low mipact resBtaiic^s, h^avy^ ab^eoce of 
flexibility. Hiid mcr^aseitt size is diffie^ilL aniJ m^^^ compensate fbrfhe afefe^mait^^ 

pmd uoe^ . Plast i€ ilinis have ad v^ritages such as h i gh i H|;>ac t resistance, f1e>a bility , I ightneas^ of 
weight, ^asjs af Increase in ^ize and good processahllity and transparent cqodij^itive fiSm^ utili^iing; 
^ piastiQ fil m m a subsixe^ic are cuiTCBt ly u&ad for liquid sry stal d 
antist^lta fllm% fetare^ iilms^ etc. 

|O0O^i GtiiTenOy:. TJQ ihin 11 1ms haying high conductivity a$ w^ll^ tmnsp^^reticy and^^ 
pattem fbrm^itian to prodm^ and aj-e used maijily as coMucttve transpc^ret^ t 

CGndoetive films;, and the afbrc^entiorted^ t^^ i^Ot^disctNe Sims sjre widely used in 

t^tectrot^iq display dev ices, Asa m^thoii ussed Jor fbrmhig tlie afof «mcnti<?;fi«d IK) 0 \m oj^ a plastic 
liifB mbstrat*? proc<2ss^^ such as; a vactHtm deposition i&n piatii^g 

process, etc: are known, aniong those ISstei^ sl^ov^, the itiagn^^ti m &putfc0ring process k wf dc iy 
used from the siandpolrtt of high adheslcjn^t^ tmlfbmiity of the fi 

control c>f the fi 1 m q Mali ty; high prodijcti v i ty, etc. 

[Problems to Be ^5^)1 ved % the iii vehtloh] Howe>^er, a 11 Im capabk of adequately satig% 

var iety of prBperdes: such as high ga^ ferrier effects water vapor baiTie^' fi^^ 

re^i?> tanee cat^Boi i>e aeh ieyed when a $tii;gie pi astie fllo) sub^d;rate i% used. Tlius^ io m apy ea&e$, a 

primer eoatifjg, sur&e^ t^^^ ie^ pro%^ided fc^r the fitm fe^ise to S^rm a coiBposite jjim. In 

or^ier to forni the composite film, tti^DWii methods sach as a eoatmg process or sptjtt^ 

caii be Hsed> and in the past, a coatuT^g proeess hai^ l>een widely tised for the af^arenieuiioned 

purpose. Howeve?v sadsfaxjtory pro be achieved mbm the coating pro^es^s is used 

due to restnetions; in coating materlais. Espeeially when used for the substrMe of l^uid ciy stal 

dissplay ele$eentB, alkali resisiaHce is rci^uire^^ the production proces^^ but pmblenis such 
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peeking an<l cniak i n g ar^ lik }y to <>eeM r whe^a im mers^fc! in a s^d iu m hydiwicie s^^kiii^a with a 
ci:*0CertCr^ttion of 5M> for appraximatelj^ 5 to 1 0 mijiiites, in many c^s^?^. The puqs^se of the j>n?s^TH 
inventfeii is t0 prodqce a ri^ijle transf^arai^ QondMetivt^ fito having pro|5^rtieH lli^l 

provid^'s properties sue^h m gas barrier effeot, water vapour barrier efl^ct, cmidtic^ivily,^a^ 

solution aehiev^jd hy feri^rmga s^p^ei^^^ barrter film 00 a piastSo Rhn substrate 

fmthm Ibrm iog a sped 1 il^ thin transparent con^J uctJve film on the afor^ tn^jntfen^^ film. 
[ODOS] 

[Mearis to solve the probte-ii] Asa residt of m invenlors in 

an alt^inpt to i^liminjjt^^ tS^(j afereiijf^ e^^iis^tijig pmfeiems^ th^ pfxss^^nl j nYentS^sn was 

accpmpi isheil. Iti o^^er Avorrfs, the first invemi<>ii is a transparent condvsc^ c^hamct^rfe^s4 by 

thte fe^tthett trt^ii^sparesvt tiiitr batrier filf^^ (B) consistmg of a m^^tal oxy^? mainiy e^smprismg siii<^on 
oxide or a r^iMal n Itri4e ntain ly c:pmprisrng a^ ^il btm nltricle on tran$par^nt Mm bms^ 
transparent cand^jcttve It! m (C) e0nsis:ting af a inetai^o eornprisinf indiiim oxMe: 

is iiirther fernted 00 the afbr^mervt ionM tllni. The second in vention is a mc^thod for prod uetiori of 
a irM^parefit cond active film ^^hameter^i^ed by the faet that a tmmparent thm bao fer fiini |B) 
eosrislst i ng of a meml ax icie niainly eomptJ sing sd ico^i ©^iide or a metal nitride main ly compri sing 
siliepn nitride is fenced an hase (A) by oiearis of arn pmcess 

and a tt ansp^n ent eondoetive th li bn fG) consisting of a metal <>?tide niainl>^ eom prising ii>ditim 
oxi<le U &rther i^rmed on th^^ alfei^ernemioned fiku by iiiean s of a inagnetron ^jputteri ng prc>cesa. 

For ths^ transparent base fito the present i^ventien , a J3lnj made of a pi^isd o film and 

having a th idleness in the range of 20-26^0 pm, prete^mhiy, in the range of 7S-12S p.m, iiglit 
transm ittance of at least pTeferably^ at least 90$^i, ahc! imving ej^:cellent snrl^ee flatne 
desirable, Wimi the thickness of the swbstmte m in the range of 10-20(1 p.m, a tmnsparenr Im 
hav iB g a light transmittani^e of at feast 85^& ari<3 eKcellei^^^ uti tibrnn fi Im 

th^ekneSs is likely to be prodncedv Furtliermona, whefiihe ligf^t transTnittance of the suhstrHte ijs at 
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least tiie iransjpi^niey o trsinspat'en^ e<)iidy€tive^^^fi is intSJ^^s^d, the ^urlace 

properties of the tliiti film prociticed are iit^proyed and m icro-processabi I su ch as etching can l)e 
improved. 

poo?] afbre^m^ntioried plasfS^? 0^ isi^G^tlimiised to a slr^gfc f\\m mMmM mdB:C0mpm\t^ fiim 

ided wi^^^ siirl%:Ge treatment, etQ. fer increased adbesfori, irapmyed barrkr 

effeety improved so may be u^ed as well. In order to form a camposite tllni, 

kiiown r^etliodsi sti<:h m a m^ing wozms m pmeess can he Used. For the 

afbf emeatianed pJ ast ie, polyallyjate { FAR), pojyet hy leiie terephth^ t^s (PE T)^ poly earboiiate (PC), 
polyether $ulfoi^^ (PES), po iysalfon^, poIvot^ ide, cellulose triacetate (T^^C)^ ^t<z. can be 
meotiQjiedi and the a toremeiittoiied plasties^ can be used indepmdeitdy or twi> or more diffi:reiit 
typss of plastics can mix^d an^d us<2d iP combtoalionv A mottg thdse 1 bt^d atev% poty^illylati^ 
hay ing high tran^paTeney and hig^^ heat-resistance Ss especially ^d switabte tQ he used 

t^r t iqii id crystal d ispi ay e lemeiits, 

[000 For t^e thickness of the a terrier film df a metal oxide 

mainly comprisirTg^iMeott 

mvei#oii, a ihickT^eia^^ in the range of 10- 100 mri is dedrabSe and In the ra^^^^^^ 
especially desirable, and m oxygen pen5ieabiiit>^ of 5 cc/iii^/day or below is desirable and ! 
ce/jti"^/dsy ev^ m^re desfmhle, and gAini'^ or feelow Is desSrahie 

and 1 g/m^ or helaw is everi more des^^ The metal mtnde |!yic|, a metal o 

eomprising silieen o?cide is a sil icon dio#de or a compotiBd niaiiilj^ comprlsiiig the s^^^^ 
compound contain ing one or more metal oxides sach m m lieon mono^^ide aod alwrn miirii oxide, 
Biid the met^i nitride maiiily comprising siJIcoiit nitride js a silbo:n nitrid compound maialy 
iiompiislng the same^ aiid is a compoutid coi^tamh'ig one or more metal idtrides j^tjch ^ alyt»iln^m 
oitrjde. For speelfie examples of die fer mample, SiO^, Si/^IM, etc. 

ciin be mentidiied. Aiiidagll^e afbreinentra^ed tije oxide or 

ra^^taf nitride masely conrprfe jim-ide, thofee with SiOs, especially j Ihose wkh the value 
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0f X in \hc -range of \ S:- 1 . 8^ pr^ffembly ^ i n th<? range of LS - 1 3^ are desirahl © siiice ej^c^ 1 ienl a ikall 
fesistanee oai:^ he acfiiCTC water vaf>or barrier ^rfle 

[0009] TSie thickness of t&e trani^p^t-^nt^c^ 01m of ntetalo?ci<ie to comprismg indium 

0xide is in the range of I nrii , pre&jmfeSy^ iii tfie range 0f 5 0-2 00 nm aiid espociaily ^ in llie 
range of 60-1 50 nm. and^^^^t^ at least 80%^ pre&mbi^'^^ and the 

stie€t resistivity of 100 f^sc^uare or %efow. prefbrably^ 500 W be!ow and ths transparent 

con^pctfve fiJiVi lia a uiiifbrm film thSctajc^ss ^IsTributloB. WUm\ ttte tiixol<rie$$ of th^ thl^ 
transparent aoficluelj\^e ft Im is in th^ range of 1 €^400 nm, ihe targe t slieet resist ivh^^ lighr 
tr^nsmitt^ffce a m lil^ to !>e aehie ved . F nrth^iiitom, wheti the liglil tra psmitta^ce of thxi 
afbr^mention^d thin transparent c^ndu U BQ^ or nbm^,M^ tmnspmwicy of &e 

tmnsp^^Tent c^^dwt is iik^Jy to ai^hievetl. Th<^ niet^l t>?tide niainiy comprising indiuin 

OS Me m m ind mm oxt de or a compoijnd main comisrisitTg^^i^ preferab a c<?rnpOii nd 

ean;tatnis$g at k^^t 00'^^ t^^^^t san^e applies belo^^^), preferably^ in the rmg^ of 90-^5%, of inclium 
oxide ai^d ZO^'S^ or less p^^efembly;, 5^10%*^ af ot)e or ni we Dtl>er ffieta^! oxides such as tin oxide or 
c^adminm a^tide^ and ifer speoifie ejcattiples of the afarememi^ coitiponTtds- fTGv C^dln^O^y et^^ 
can be mentioned. Anting metsJ oxides itia^^^^ 

is desirafele, and in part ie a Sar. Iho^e contain ing 1 0% or les prefembly , 5- 1 0^ of tin in terms of 
rnetal, m& desirable fiom the standpomt of redticed sheet res?staBce whi le ina Jritaiiit ing high 

[00 1 0} An e^ainip le of a metiiod of m the transparertt eondttetive fdrn of the pTe^ent 

invention is explained below. The ti^ni$patent eoJ^d^ present invention i$ 

produeM by a known me thod sueb as a tnagj^ etron s;puttermg proeess. For the target used for filiTt 
fprmMion , a m jx:ed sintered eompact ma inly eom pris h% si) lee other nieta 1 o^ ide s sticli 

^is altJtnTnnm oxi^e and a metal nitride tnainly eomprising sii nitrides 
such as^ltimiiium jii^ deseribed abovev Il ls 

furdier desjirafole when a eoniposlte oxide sintered eontpaei com prising silieoii dfo^c tde silieon 



mmoxi de is u se^ In the; case of ^ ihm transparent oooxj MctS^^ tthn, a oo^mpc^s te oxi^l^ slnt^re d 
compact comprising i ndlvim oxi^e or a matai oxide mamlv e^mprtsmg thM md otfts^r metal oxides 
sacft as tin o?^;ide is used;/ ft is forth^r d«?i&irable whe^n a sintered compact e^^ 

of induim oxide ail tl tm axide) As i>r the mtio of tlie iiidliioi oxide a^d tin a^^ide m the ITO, 

10$^ or less of tiji m tenuis of meM desimble m described ab0^^e. 

[00 1 1 j For t^it? composi ti-an of il^j gg^s used at the time: of tlie $pi^ti^riog pf bc^ss, an m^rl ga^ 
as ai^g^n or a gas m aio ly comprising tl^e albr^meatJo netl inert gt^s wftfi oxyg^j iiy drog^; n, 0te> 
add<?d^ can b^^2 meiTtt?on'eci. For tl^e ioM gas pressure, a pm^ the range of 1 x 1 0^"^ Tofr to 3 

X 1 Tarr i s u^^d^^ fo^ ifie aforem^ M lojted thl b transparent banker fi\m. Wkm iJtm pmmxim amd is 
less dian ! \W Torr, disc^harge becomes unsta^|>!e; o Die other ha^^d^ wh^?!i 3 x | 0^^ Iwr or abov^e, 
the g^^ battier effect is Tc:cf ue^d . in the case of ^ trah^par^ht coTidiicti 1 a pressxir^^^^ tfe 
range of 3 x 1 0'^ f orr 9 % ] Cr^ T^rr is ilesi rable. Wheti th e preaswre used i jj less than 3 x I O'^^ Te^rr, 
aJkaH re$ist^n^0 is r^dMCi^d; on di^s^ ath^ivhiitiii^ ICT^ Torr or sihoye^ tli^ sheet re&istarice is 

rediic<?d and it is not practicai As^fbr the g^f m^^ Jbr ^xample^ in th^ oas^ of an nX> thin fihTi, it 
is desirable wheo the t^xygeri piiljal pressure fe CGntralled withiii the range of 0,5-5% The 
re sistanee i nc j^^sie s w or be tow or S% Or abo\ e;. Th^ pOw^r souroe tisec! may h^ 0 ith^r 

X>G (direct en rrertt) or RF (Nigh 6^ in the mm mf thi^ iMn t^mw Mm, RW 

is desifabSf fk^m the stBodpoinf of pr0pe^ of the tai'get, and IDC is desii able iorlhhvtranspareM 
condueijveilto Sputtjering ia a^hieved^ eoiilrol of the 

pow<:r ljipy;t to the taj^got talfii ng the ai^rei^re^liiOned oonditions into cons ideratiop^ hi the cas^ of 
the thin tras^spaT"ent barrier fihii, it is desirabi© when f 1 hTi &nn i$ carried out ^il aii K^F power 
demity of appm least I A W/cnv is ferthei^ des^i^^ When ihe 

pow^^r density b te^s th^n 0; S W&nr , the h^^ter esfteot is ir^ Fi^rth^rniare, the higher die 

power d^n si ty , the mot^ desira b)e it is btit n is not poss^ible to use a powe^^ density l>eyo?id S crn" 
due to cooling required for the target. As explained above, it is desirable when tiie thickness of th 
ihm film 1s isT live rB^^^ i^rtfie rBnge of 20-^0 nni is especiatiy desira In the 
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imm (yfibm trmspmmt cmAu fitai. it Is dasirabte wh<?B film formatioB is acNteved at 
ap|3roximat€lv DC 0. J -2 W/cm'^^ aitd Jt is forther^d^ fermatfoii is acliievrf at 1 .2 

W/cnr or be tow: Wfen the £^{oi^^^l1len^^pBed val ua is tess ttiaa 0 J; Wwxyi^, prod uct j vil^^ bec^^m es 
wery low. 00 the other hmi;d, wbmx the afbremeTUioJiM value exceeds 2 W/cm^:, alkali fesis^^ 
beconrte^ ms^^ifficiefit As ex:piairied abovc^^ it Is desirable when th^ tkm film Is in 

th^ range of 1 0-400 nm, and m th^ raiige of 50-2()0 nm is even mof^desn al>le, aiiid in tlm raiiig^ 

10012] 

I Working Examples] The present m verttion b explained ftin^ sp^clfl^ jenTiS witiv the \vor^ 
c^^^aBipks below, b^t the pi^s^nt toyenti^jn is not limited by tl^e working examples below. It should 
big noted x\vM eMlustferi of i^rop^jrtii^s W dut atcordiiEig to the me^thods (?5<plaiiTted below. 

[<Mj?g«sn gBS barrier effect] An QX-TRANIOO of th^ Modern Gontro! Cia. of tbe IJSA was tised 
and the measuresneM is giv^n in units of c«/m?/da^ 

[ Water vap<>r barrier effect] The m^asuremetit was d<>ne by the moi^ture^ermcability test method 
|etip method^ for \^£Eterpropf packagi matail^s! accOfding ta the ^p^cific^rii^ti Bf JiS-Z^O-^^ 
[Sh^set resistance j The measi^ reme?il was dof^e accord to the fe^ur^pr(^ re^tstaf^c^ measuremetrl 
method. 

[LigM iransmitlanee] Air was iised fetfereBce^ and the transmittan^^Te that inc^todes the film 

siiMtrmte at a wevctei^igth of 550 nm is M\<mn m a pmcmm 

I Alka li resi stanetj] A smtiple was dipped m 5% ii>mimm^^M^ i^i inutes, a^d the 

chrage in af)peamnee, in particular, peeh ng, wbs e^^amined md the ehaage m the resbti vity from 
before to afler the tr^tment w^s ex£imij:i^jd > fn other words, th^ resfe of the sheet before the 
treatmeM Ro wa eonipa^red with the resistiv^ity ©f ite she^t aftte^r tht^ tJ'eatitientR, R/te, 
|8(I13 J Working Emirtple I 

For th« stibstrate, a tmrispareni poly^t^ylale^ fi^^^^ with it thickim |Ar^i wa^ tised^^ fc^ 

target il^in transparent barrier film^ SiO] 5 was^ Msed and for ihe target iliin traBsparem eonductive 



fiim^ an nX3 contiimiitg tiiV 0?ii<ie mtb of 10% was used, and Ibr the tt^iivMosparm^^ 

arg0n atene wa§ usi^d at a ga$ pr^ssui^ of LO m l <)rr ga$ flow of 1 0 socm as a^potte^ring 

gas for tim tiiiiv tmn sparei^t barrier film for the J;htii trajt#a^^ with 1% 

dxj^ gen added was usecJ at a total gas pmssure of 7 ml^^ for th in 

tran^par^Jnt ba^T^er film; for t}>e power coodition^iv W 4 W p35 W/cnr) w 

imr^spartjut barrier illm TOd t>C 0,6 A ISi) V (0,SS Wpjri^) was used fbr thin tr^iosparent 

co^daottve fiini and im fbrnia^^^ was carried out by ^ inagri^trow S|)iitt^rin^^ 

S^umaxu MaBijfkctiirer Co,, (I^td.)i^^^M A tmatment was pravid^d for 1 .5 minutes 

for iB^ aJ^rementiOJied traospareint ba:t«€s^r fi it):^ to aqliteve a tttitaki^e$s <;>f 3 0 nm and a tr«?atm ent 

was pro V ided for 3 m i aule^i for $:h<? af&r^jmentioned thin tran^par<?M a^nduct iv^ Im tp pmduc^ a 

tr&n^ym^ni condtteti ve film wi th a th jcfen^!?ss of 1 00 nm. ll^e pixsperties m e^sitried^^^ 

Tabte I below . As Is cl^^rSy sl?o wn in T^IjS^ I, a trHn$parenl: cqridiiet i 11 hri having a sh^<?t 

resistivity of 74 O/sqisa^re^ iSght transB^ti^^^ ^^iygert ga^ barrier ef&ct of 0 J <?c/m^M£iy, 

wa ier vapor barrier effect of 0.5 g/m^/day a:nd haviiig exrcellent res istance w^as produced. 

[001 4| Coitipstrative Example I 

Tiie aferi^nie^ntiosied siibs>toie film aiid 0th0r ocmditioris described in Woiiiit^g Exmnple 1 areijsad 
fout tbi? film fern^atipn power of the tiim tran sparent cai-^ducti fl!m was cbaBged to GC 1.6 A 
250V P JS W&m^) and fdm fbrmation was ca A treatmeM w^as p for 1,5 minutes 

for fee aforementioned thin transpareji t barri flhii to achieve a thfci^^ii^^s^ of 3 0 nm and treatment 
was provided for i minute for the a ferern'eJitt0ned tb hi Ira ti^pariint eotidiiciive film so as to 
produce? a tm^sparent conduct} Mm with a tliicknegs of 1 00 nm. As is clearly shown in Ta ble f , 
production of a tJ'atispareM oond ucti ve fl \m bavin g a sheet nesistiv ity of 45 £3/square, lighl 
traftsniittan ee of "^^^--o , and oxyge n g^s barrier effect ofQS g/m^/day can produced when the 
fiiiiv-fomiing Gond^S^^ mm^^$ 2 W^^sr^^ bill ajkali 

resistarice was If^^nfficie^ apd peeling of the thin film took place and assem biy of a iiquid ciy stal 
celi was iwt poss^jbte. 



[00] S| G^iDperatiy e jgxampte 2 

The afei^tmntit>n:ed sitjb^^ film ai^ other coitcii^ in Working Exanii^te I were 

used but this processing pressure at the tirne of film Mmiation of the 

film we^r^ i^imnged to I 10"^ Torr and Mm formation v<^s carried out, A treattnent was provided 
for L 5 min ut€^ for the aforem^nt iosied th in trjMJS t fegirrler film to achieve thickness of 3 0 mxi 
and ireatoieBt wiis pjx)^'^ided for 3 minate transparent condaetive film 

to miiice a iran^^parenl cdTtdticii ve M\m w5 tli a thtekn^j^s of 1 OO um. Ms is clearly showil^ in Table 
I, pmdntjtion of a tr^isspare tTt cjonductlv *^^ having a sh^^t resi^tivllj' <>t' 45 0/m|u ar^, 1 iglit 
traxismterice of 7^^% and oxygen gas harrter ef?%ct of 0. 5 g/m'^i^-daj- when the 

processing pr€!asyre ai the time of the tllm foriitatioji of thin traiisparejit ciandiietiyc 0 
ehang^d to 3 k 1 0'"'^ Torr or w but alkaJI r^sistaftce svas mstiffieteM ^rid peeling of ^ film 
took place and, in &w emi& o f the srforemen iioned comparative examp fe I , assem hl^ of a S iq u id 
crystal c^ll wa$ f>o^( ppsslbte. 
[00 J [Table 1] 
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^ Alkali j^sistan^^? was earriec? csut by dipping a sartip^^^^^ 5 HaOH for 10 

m inittes and: the e^lmng^ in ap^pe^arance asid $heet tesis tk i^y (R/Eo) wm^ mm^irmi . 
[60171 

|lif leet of the i n vent Ion J The tmnspa^'ent eondy et ive film of tire present mventioii Ims sheet 
res i ststnee <md light transmittianee ^cjiia! to or liigtier tli^j^r those of trarisimrertt eaiiduet \W glass m 
w^U mmmikM g^ FmtiwTmQm^ when the tJ?lrt fi!m 

f ib:rm£fl;ibn qoirditions are cootroll^cil? sufficleni aikail resis^anc^ can be act^tieved for use as th^? 
substi^ate a liqu id *2rystal cell. Finthermore, a tmiispareBt film ba^ used^ thuSi; fitgh Impact 
resistance, llexib^ high proeessafeiHty^ etc. c 
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